In vivo mutagenicity and mutation spectrum in the bone marrow and testes of B6C3F1 lacI transgenic mice following inhalation exposure to ethylene oxide.
The lacI mutant frequency and mutation spectrum were determined in the bone marrow and testes of B6C3F1 lacI transgenic mice exposed by inhalation to ethylene oxide (EO). Groups of male transgenic lacI B6C3F1 mice were exposed to 0, 25, 50, 100 or 200 p.p.m. EO for up to 48 weeks (6 h/day, 5 days/week) and were killed at 12, 24 or 48 weeks of EO exposure for determination of lacI mutant frequency. In the bone marrow, the lacI mutant frequency was significantly increased at the two highest exposure levels (100 and 200 p.p.m.) and at the 48 week exposure time point. The shape of the exposure-response curve for lacI mutant frequency in the bone marrow was non-linear. DNA sequence analysis of the bone marrow mutation spectrum revealed that only AT-->TA transversions occurred at an increased frequency in EO-exposed mice: 25.4% in EO-exposed mice for 48 weeks (200 p.p.m.) compared with 1.4% in air controls. In testes, the lacI mutant frequency was increased at a single exposure level of 200 p.p.m. for 24 weeks. At 48 weeks, the lacI mutant frequency in testes was significantly increased to an equal degree at 25, 50 and 100 p.p.m. EO but not at 200 p.p.m. Analysis of the testes mutation spectrum in air control mice and in mice exposed to 200 p.p.m. EO for 48 weeks revealed that no single mutational type occurred at an increased frequency. In the testes, there was a small increase across all mutational types that was sufficient to increase the overall lacI mutation frequency although not significant individually. The mutation spectrum in testes of EO-exposed mice also revealed that the increased lacI mutant frequency observed at 25 or 50 p.p.m. EO was not due to an increase in mutant siblings (clonality). These data demonstrate that inhalation exposure to EO for up to 48 weeks produces distinct mutagenic responses in bone marrow and testes.